others is less clear and they produce severely disabling diseases. The most severe of these is Sillence type II osteogenesis imperfecta, also called osteogenesis imperfecta congenita, lethal perinatal osteogenesis imperfecta, and Vrolik's disease. There are at least two subgroups of patients-those with hardened, widened osteoporotic bones (broad boned variant), and those with relatively normal bones (thin boned type). Broad boned osteogenesis imperfecta is a particularly severe form of the disease, causing severe crippling deformities, early death, and great distress to affected families. Fatal respiratory infections are common in infancy due to the severely deformed and restricted chest, and fetal deaths are apparently associated in some instances with congenital heart disease and various vascular abnormalities.3 The overall prevalence of osteogenesis imperfecta is almost 1/10 000 in live births, and the prevalence of lethal broad boned disease has been estimated at about 1/60 000 in live births. 4 The inheritance and recurrence rates of lethal broad boned osteogenesis imperfecta have been estimated at 3% on the basis that most patients are the result of new autosomal dominant mutations. Population studies tend to support this view,5 although other explanations for the low prevalence within families include a high incidence of miscarriages or a natural reluctance of families with one affected child to risk another. Although theoretically the disease may be diagnosed in utero using ultrasound localisation of the fetus at about the 20th week of pregnancy, early diagnosis and accurate genetic counselling are desirable. Family 2-A first child of unrelated Ugandan Asian parents was born at the 37th week of pregnancy, weighing 2500 g. Osteogenesis imperfecta with severe short limbed dwarfism was diagnosed at birth, and the child died at 48 hours. Postmortem examination showed grossly distorted osteoporotic bones. Family 3-This child was the second of unrelated Indian parents. Osteogenesis imperfecta was diagnosed at birth, and death occurred on the fifth day of life.
Family 4-A first child of unrelated Anglo-Saxon parents had survived to the age of 21 months. Grossly deforming short limbed dwarfism had been noted at birth, and he was small and extremely fragile. He had survived several respiratory tract infections and was completely cot bound and needed constant care and attention. 
Results
The x ray changes were characteristic of the disease and showed broadened, osteoporotic limbs; shortened, widened ribs; and a poorly calcified skull (fig 1) . Postmortem examination of two of the children showed characteristic changes with broadened, widened collagen deficient bones (paper in preparation).
Southern blots of DNA from affected patients and four of their eight parents showed clear differences from nctmal controls when digested with either Eco RI, Bam HI, or double digestions of these enzymes. Eco RI digestion showed heterogeneity of the 3' fragment, which migrated as a doublet of 4-3 and 4.0 kb in affected subjects instead of the normal 4-3 kb single fragment (fig 2) . In Bam HI digestions the normal 5-2 kb 3' fragment migrated as a smaller 4 9 kb band in affected children and their carrier parents (not shown). This abnormality was very clearly shown with a double digestion with Eco RI and Bam HI (fig 3) . Normally the 4-3 kb Eco fragment is (fig 3) . Equally convincing results were obtained whether the whole cosmid (not shown) or the 3' Eco RI fragments were used as probes. There were clear differences between the patterns of carrier parents and those of their spouses. Four of the eight parents (one from each pair of parents of the four affected children) showed a restriction pattern similar to that of the affected child. Four affected children and their parents therefore showed the characteristic Eco/Bam doublets (fig 3) . The restriction pattern of the second parent of each pair was invariably normal in this respect (figs 2 and 3). 
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FIG 3-DNA double digested with Eco RI and Bam HI and probed with 32p nick translated 3. Eco RI 4-3 kb fragment of cosH col 1. Tracks 1-6 show patterns from parents of patients with broad boned lethal osteogenesis imperfecta congenita shown in tracks 7-9. One track from each set of parents shows normal 3-2 and 11 kb fragment (tracks 2, 4, and 6), while tracks 1, 3, and 5 have extra 2-9 kb band which is also present in affected patients.
Despite numerous experiments with other collagen probes such as cDNA clones to al(I) and x2(I) and genomic probes to a2(I) we were unable to find any other consistent differences which identified a second abnormality in the other parents or the affected children. We also analysed the collagens and procollagens secreted into the medium by cultured skin fibroblasts from our four patients. The collagens showed a characteristic delay in the migration of the collagen al(I) chains (fig 4) . This change was abolished in the presence of a, x'-dipyridyl and appeared to be caused by post-translational overhydroxylation of certain lysine residues.
Discussion
This paper describes a specific 300 base pair deletion in an otl(I)-like collagen gene in four children with lethal broad boned osteogenesis imperfecta and four of their eight parents. We have not observed similar changes in any other form of the disease, nor in over 400 samples from normal controls; we have, however, identified a closely similar gene deletion in two patients with Ehlers-Danlos syndrome type II. This is consistent with a carrier frequency of less than 1/1000 based on Sillence's estimate of 1/60 000 for all patients with type II osteogenesis imperfecta, since only some of these would have the broad boned lethal form of the disease. Because the defect is detectable with more than one restriction enzyme, probably it is not caused by a restriction site polymorphism, and the deletion itself is unlikely to be polymorphic in light of its rarity and its specificity for this disease. In any case the deletion served as a useful marker of this disease in these particular families.
Intrauterine diagnosis would be accurate in the 50% of pregnancies which do not carry the Eco/Bam doublet, and carriers of the gene either would have lethal osteogenesis imperfecta or be clinically normal heterozygotes. Either the whole cosmid or the 3' 4-3 kb Eco RI fragment could be used as probes. The patterns obtained with the latter are simple and easy to interpret, especially when double digestions with Eco RI and Bam HI are used. This would therefore be the probe of choice with small quantities of DNA such as those from trophoblastic biopsy or amniocentesis. Pregnancies carrying the marker gene might then be terminated immediately or followed up to full (1) lethal osteogenesis imperfecta are genetic compounds inheriting from one parent the 300 base pair deletion described here and from the other a so far unidentified collagen abnormality. There are already precedents at the protein level to support this-for example, in the patient with osteogenesis imperfecta and both pro al(I) and pro ox2(I) defects described by Byers et al.'5 It is noteworthy in this respect that each of our four patients had a delayed al(I) migration, suggesting that a subtle defect in al(I) collagen might have been the second defect. If this is confirmed then the inheritance of lethal osteogenesis imperfecta in our patients would have been effectively autosomal recessive (doubly heterozygous) and the recurrence risk 25% in the families. Ours would be the first example of the familial transmission of a collagen gene deletion in lethal osteogenesis imperfecta. A 500 base pair deletion in a collagen pro cxl(I) gene has already been identified in this disease'6 and may be an example of the second type of abnormality which we suspect.
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Chronic headache: the role of deformity of the nasal septum N KOCH-HENRIKSEN, N GAMMELGAARD, T HVIDEGAARD, P STOKSTED Abstract To ascertain a possible causal relation between chronic headache and nasal stenosis arising from deformity of the nasal septum 79 people suffering from both symptoms were observed over one year. On entry to the study they were randomly allocated to either an operative or a control group. The patients in the operative group underwent nasal reconstructive surgery, and the control patients were observed without treatment. Comparison of the two groups showed a considerable decrease in headache after operation. These findings support the suggestion of a causal relation between chronic headache and nasal stenosis and indicate that a nasal origin should be borne in mind in cases of otherwise unexplained chronic headache.
Introduction
Many textbooks on otorhinolaryngology state that nasal septal deformity with blocking of the nose can cause chronic headache. The question of a causal relation between the two symptoms has been studied. Hansen and Sherman reported cases in which headache improved after nasal surgery, and others have also reported their experience. We are unaware of any reports of prospective controlled trials on this subject. We therefore carried out a controlled clinical trial to assess the effect of nasal reconstructive surgery on chronic headache in patients with nasal airway obstruction.
Patients and methods
The study was carried out from April 1980 to November 1982. Eighty three patients referred to the ear, nose, and throat department for nasal septal deformities met the criteria for inclusion in the studynamely, a history of chronic headache for at least two years; nasal obstruction due to septal deformity; and a lower age limit of 15. Patients with facial pain of purely neuralgic character or with sinusitis were not included.
Patients on the waiting list for nasal surgery were allocated to one of two groups. Those at the top of the waiting list were assigned to undergo operation; those on the waiting list who were not due to be admitted for operation for a year (the waiting time then being about two years) served as controls. Thus the patients in the two groups entered the trial at the same time and consecutively from two separate places on the waiting list without any selection.
